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In modal training fltutHie, the cCRipatative groups 
aif£#c in th« us» of a patticulac cognitive proiseas? ^raining to 
ov«c^Be the dcfidiansy is pcovidad fci tha deficient geoup only, and 
th4i£ petfermanoe is tK©n f:3npar<?d the standard set by the 
untialned graup. iBps^y^tnants ar« nocasRaty in the d«sign of training 
studies, as ar« a teconsldiration of tlio types of fkills tha*; ar» the 
aubjeGt of training, and a gAtloua donaldet atloTi of tha relation of 
-•^ha training and ^--ransf^r tiaks to th^ evtryday funetionlng of 
cognitive process undar in v Jst tg«t Ion . Specifically, an adequata 
tpaining pcegram muRt Inelud* th<f> follcwlngi careful selflction of the 
cognitive flkill ♦•o be oxanlned? s«naitivlty to th« actual baginntng 
coBpfttAncs of the Iftasn'^J'; strlnq^nt analyses at thf regulcements of 
the training and ^ransfisr task so that tEanifer failures can be 
interpEetad proptrly# tratnincj in nultipl* settings to allaviate the 
ptobliiB of welding, direct iaedbsck ccrceining th« ef £ ectiiren^sa of 
ths trained skiLl { and dittct Inatruction concerning the 
g%n«calization of tha tralnfld skills. Until a tts^arch program can 
pcovida ansnars to these basic questioiis, it I s prftmatuea to conclude 
that rata tdB 61 or deprivad children and unachcolBd ncnweatecn children 
cannot show flaxlblt efffictg of tcainirg. (Df) 
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Peraisilblc Inforencua from thD OutcomQ of 
training Studlaai In Cognltivd Davdlopinc^tit: Ueamircli 

Our dharge in this paper was to provide a atatcment on Che reasons for 
conducting cognitive trainlnB aUudlcas^ and to conmcnt on the Interpretattotia 
of tha outcome of such regcarchi As uKteiiiivG rcvrlcws of tJxQ training 
lltarature prollferacu (nelmonu, 1978; BGlmont h Buttoffleld, 1Q77; 
Bofkow^jkl & Cavanaughj 1979; Brown, 1974, 1975, 1977 ^ 1978a ; EroTO & DeLoache, 
1978; Camplone 4 Brown, 197^u 1977, 1978; ButCecfield, 1977), the charge 
would seem to be a simple one. But the task la not simple, mainly because 
the rationale for conducting such studies, the problems encountered when one 
does s and the interpretations Inspired by the outcomes, all reflect some of 
the most difficult and controversial Issues of comparative research. In 
ehort, the central iasue Is that of Individual and group differences In 
intelligence and the potential for modification of these differences as a 
result of environmental factors, deluding direct training and general 
experience. No student of psychology can be Ignorant of the long history of 
this topic and the controversy, rational m& irrationalj that it has evoked. 
To deal with these issues adequately In a limited apace would be impossible 
and, therefore, the Interested reader is referred to the list of papers 
cited above for details of the problem as It concerns the Intelligent 
functioning of retarded individuals* For a treatment of the topic in 
rifareTice to cross-cultural comparative problems, the reader is referred to 
any of the recent work by Cole and his associates (e,g.. Cole & Scribner, 
1975; Cole, Sharps & Lave, 1976) and to Glnsburg (1977). For a wider 
treatment of the topic of training and Intelligence, the reader Is ref arced 
to Brown (1978a) ^ Rasnick (1976), and to a series of papers given at AEM 
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m 197B and reprinted in IntBlllgBneg > 197B, (see papcifa by CamiJiono & 
Browti, Carroll, Hunt & McLeod , SteraberB, Snow, and ClaBor S pBllogrlnD) . 
Hero WQ will aim at giving a brief stfltomont of the problem, with particular 
rcfarence to atudtos of rotnrdatlutt , and highlight the problemB of intcr- 
pretation facing workera in this area, 

The Modal Training Study 
One reason that a justification and explanation of training studieB is 
needed Is due to their very prevalencaj this genre of reaearch seems to 
be a basic enterprise of comparativfi cognitive psycboiogists and it Is 
charitable to presume that there Is a reason for this unifonnicy. Consider 
the modal developmental study (Brown et al. , 1978; Brown & DaLoache, 1978), 
Children of varying age are compared on a single task purported to tap some 
significant cognitive process. The typical, non-surprising result (if the 
paper is published) Is that the older child outperforms tbe younger parti- 
cipant. In the better examples of this genre, there is a soniewhat more 
fine-grained analysis of the components of the task enabllni the authors to 
diagnose which processes are failing to function appropriately In the leas 
efficient learner. Other common variants of the situation are those that 
pit against each other comparative groups that differ not only In age but in 
terms of putative Intelligence level or cultural milieu. The outcome of 
these endeavors Is almost universally a dfflnonstratlon of poorer performance 
and/or Ineffective processing in the yoimg, the slow, the deprived, the 
deviant, the non-western, or more recently, the unschooled samples. 

The majority of comparative studies rest here; havliig demonstrated a 
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devcfldpn^eiital offect, aoma GOgnltivG infirmity of the podrly pdrforminB 
group is Inferred I and thu reaMtch cnterprlBU t«^rmlnaued. m intrepid 
minority^ hov/eveci %o Eartlmr mid quoatian Uhd tiatair^ of the grouts dlf faronceg* 
Traditiotiully, tho Curthcr quuRticni luis hmn lioriacl In the (omi Lb tlm do- 
flcioney ona or the production modlntlau? To rcatate the probLcmi the 
cholco presented is betweon a ''deficit** chat is readily remc^diiitdd or one 
that la not* RornQdiation can be effected by intervention auch as direct 
Inatruction, or chmging task environments. If either is suc^dBsfulj the 
originai problem is pronounced Bltuattonally specific and not duo to a stabla 
limitation of the learner. Alternatively, If the deltctt appeiits to be 
impervious to intervention, it is attributed to a limitation of tho Uarnar , 
one that could he the result of either (or both) inadequate past experience 
or inhereat cognitive potential. Regardlesi of the etiology. If the deficit 
is not easily removed, it is taken as an indication of a atruetursl limita- 
tton of the organism^ perhaps of a permanent nature, or at least diagnostic 
of currint cognitive status (Bro^s 1974 1 Camp lone & BroTO, 1978)* A. 
variety of ploys eKiet that can be used to help dlstinguleh between the 
oversimplified dichotomy, howaver, ai "cross--sltuaclonaL, cross-cohort, 
cross-cultural*' (Weisz, 1978) comparisons are the exceptions tather than 
the rule* The major interest of developmOTtal psychologists concerned with 
the prablein has converged on the trakiing study. 

The modal training study can be described as follows i The prerequisite 
is that the comparative groups of interest differ ta terms of efficiency 
In the use of a particular cognitive process. Training degigned to overcome 
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the deflelentjy Is providod for tho oriainfllly daflcietit gtouij only, and 
thoir perEortnancc la tliws coinpQrQd to tho Btandtttd sot by the utitralnad 
older group. The oiittomu of such undunvora ia oncouraging Irt ica Btnblllty. 
If Uho cralnlng 1h celntivoly oKtunaive and baaud on veoBOnablQ laak and 
aubject anfllyaoa, satiBfactocy improVQmentB in perfoeinauee occur. In the 
beat exQiiipleB, rotatded children's performoncQ can be improved to the level 
set by untrained adults (Buttcrf icld , Wombold, & Belmont, 1973). ARaln, 
with appropriate ttalnlns, the effects of the intervention have been found 
to persist for at least a year (Brown, Ctimplone, & Murphy, 1974 | Brown, 
Campione, h Barclay, 1978). However, with retardad subjeecs. It Is rarely 
the case that transfer to new variants of a training task Is found (Brown, 
1978a; Cainplone & Brown, 1978). A Bimllar statement can be made In regard 
to tranafer of training studies conducted with schooled and unschooled 
populations In other cultures. A typical interpretation of these ftadlngs 
is that generaHzatlon of the effects of training across traditional task 
boundaries is not a cognitive characteristic of retarded or deprived children 
in our society and unschooled peoples in non-western society. It is our 
major contention In this paper that such a strong interpretation is Ille- 
gitimate, for the data necessary to support It do not exist. 

What would be needed before we could arrive at such a strong conclusion? 
Several initial steps would be necessary: (a) improvements in the design 
of traintng studies ; (b) a reconsideration of the types of skills that are 
the sub-iact of training; and (c) a serious consideration of tbe relation of 
the training and transfer tasks to the everyday functioning of the cognitive 
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process undor Ijtvu^t igat ion» Mo will conyitler thcsG tGciulrements sapntfately. 
Basld Requtremcnta of an Aduquato Training Study 

Earl Buttcirf ield' a (1977) detailGd anulyBis of the steps ndedud to con- 
duct thd Idoul train iiiB Btudy tjiipreascd and somowbat dauntad invest ig^^tGrs 
in the fiold. We agxm that it is indeed ix difficult task to engineer ade- 
quate training that could rasult in practical improvements in performancG 
and in relatively unainblguous theoretical Interpretation of the outcomei 
Me would like to cidd that cho situation is even more compleK than the 
Butterfleld article wuld indicate if the aim of training is not only aigni- 
ficant enhancement of performance on the initial task but also durability 
and generality of che benefits of training. To be judged effective, train- 
ing should improve the overall level of accuracy and the strategies used to 
attack the taskj thereby permitting reasonable attribution of the e^^inpoaent 
process (es) causlJis the original deficit* But i in addition, for both prac- 
tical and theoretical reasons ^ effective training can only be judged as 
such If it results it\ long-=term Improvement In the subject ^s perfotTnance on 
both the tralntng caak and a class of situations that are similar to the 
traintog vehicle. To design an adequate training program that would meat 
these criteria I the following steps would have to be Included. 

Dlagnoslg og the Original Difference. Before Instruction is even con» 
templateds preliminary steps must be taken to msure that the target of 
training represents a cognitive skill that proves an Intransigent problem 
for the poor performer. To establish that this is. In facts the case, it 
would be necessary to examina the spontaneous opexatlon of the skill in more 
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than one task and in more tlum one iettitig (BfDWii, 1978a). In addition > 
aerlous aetaaiptB should bd made to ensure that the poor performarR are not 
alinply surving the necasBatry role of convaniGiit axpariTnental foils (Urown 
& DdLoneho, 1978; Gelmnn ^ Galllstel^ 1078) by providing a baaolino againat 
vhieh n rte\^elopinGntal trend can be eetabliahGd. Quite siinplyi the young 
ehould not be faced with proving their ability on a task ill-designed to 
rnaasuri any competencies they may possesa* Suffleient task design and 
analyses should be undartaken so that the particular rules or strategies 
used by the young child can be detected i so that we do not end up with a 
total lack of informatiQn concerning what it is that the younger subjects 
are doing whan they fail to perform In an "appropriate" manner. Additional 
refinements that would be nlcei If not absolutely neceesaryi would be that 
startlngi intermediate, and end scate levels of competence could be idaiti- 
fled BO that Instructional routinea could be tailored to fit the diapiosls 
(Brown & DeLoaches 1978), 

One last distinction concerning the identif Icat ion of the initial learn 
ing problem concerns the type of knowledge that the child may lack. We 
rafer here to the tenuous separation of taak-spectf Ic taowledge and the 
general control of that Imowledge. Ginsburg (1977) distinguished between 
the learning of principles and the learntog of strategies. For eKampl^' 
one can acquire either the principle or the practice of addition or both, 
toowlng that you need to add is the principle* but knowing how to employ a 
counting routine effectively would be the strategy* We have made similar 
distlxictlons between the general and specific results of training, a 
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dlBtlnation thai: has hmn placud in the ccmecKt of the inGmoty-maliamemo^y 
lltei'atur(5 (Brown, l978a). Far taxMpIu, in a traditional inQmory task, onu 
can make the diBtlnction botwuGn ImowiiiB that one should intifoduca an 
active straddBy (tho prlnclplca of: stratygic or angaBlTiB Bulf- 

regulation) and ktiowlnB that n particular varlaut of a rehoarBnl strategy 
would be the most hGlpful. AssGsslng differencea In theao types of knoW- 
ledgo would have important Implications for what kind of training might be 
daalgned. For axamplUj faced with a task where rehaarBal ie raquiredj tho 
nonrehearser could be in one of soverol states of Ignorance* lie could lack 
the prinQiple that he must be strategic at all, or he could lack the principle 
that he should rehearse. Even if he has been known to rehearse In the past * 
ha may lack sufficient mastery over this task appropriate strategy for a 
variety of reasons, including: not knowing how to rehearse effectively, not 
recognising the new task as one Chat demands rehearsal, or not knowing how 
to modify his eKisting strategy to meet the chanied surface structure of the 
new task. Simply desisnating a subject in any one of these dllenmas a 
non-rehearser is an inadequate diagnosis of his starting state of knowledge, 
A more fine-grataed Initial subject analysis would greatly toform the sub- 
sequent task analysis imdertaken to design train tog. A very different form 
of training would be prescribed for subjects suffering from the varying kinds 
of ignorance* 

Tratolng , The design of a training routine should be based on adequate 
task, situation, and subject analyses, a point that has been made many times 
and a practice that has been shown to be iuccassful in a variety of domains 
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(Bfowrti L970, 1974| Buttcrfleld at al. , l9l3\ Campionc & tlrowtt, 19U\ 
delman & OaUleteli This liturdtueo hcis boon dddqimtcly reviewed, 

and WG have no gpace to rditotato It hdra* Ona point about trainii\B Eitudltis 
that hail not recalvad atti^utidn, howevcri la thnt Inatructlon la Mtaly pto^ 
vidiad for the oirlglnally adequato. Given that the aim in ofteti a ptadtldal 
one of anhancing the pctformancQ of tha itiefficldntp the coimnon prttctlce of 
training only thoaa in need la obviously economically defensible. But there 
ate interesting theoretidal quest ions chat femaln unansweifed by thla proce- 
dure, and, the simple eKpedient of also providing training for a sub^at of 
the originally compocent serveB a useful functloni Sometlniei the tactic 
establlah^s convincingly the oKact nature of the original problemt For 
CKamplCj Brovnt Camplone, and Gllliard (197/0 attributed the superiority of 
older children on a judgment of recency task to their ability to capltallise 
on the presence of relevant background cues that could serve as temporal 
anchor points. Training an anchor-cua utilisation itrategy completaly 
removed the developmental affect i trained subjecti, young and old alike i 
perfofmed identically^ whereas untrained older children had out-performed 
untrained younger children* In other cases s however, Judivldual or group 
differences are of the same magnitude before or after intervention (Huttenlocher 
& Burke s 1976; Lyons i 1977). We believe there are nontrivial theoratieal 
reasons to eicpect these differences pertaining to the nature of the strategic 
componMti of the tasks and the concept of individual differences 
Intelligence (Campione & Browi, 1978), 

Mother training tactic that can clarify some problens of Interpretation 
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la one that hah beeti employed succcsBfully l^y two of the major training 
pwgrnms (Urowi\i Cnmtvlont^, \^rny, h ulUoki l973i Ikamoitt h Buttorfleldi lg?t) 
In iirtlcir t« plit duuni tht^ ciilprit roHpuhaibio for nn tnttial porf onTiancc> 
dcerctntrnti ony both lifovoiu i? ihi* i>rlHlually i^rf tcU^nt from imgnglnn it\ tht^ 
activity putiittvoly rospoiiHibli] for thatr uf fodt tvoniMm Btui Itidiltiti^ the* 
poot pcrformerR to rtdopt the approprldto activity* If thGae miUiipiJldt Ions 
result in compnrablu piittcrna of parfortnancG, one cm bo more confident 
that the original diagnosis wan coercdtt 

Hn in ton mi CO imd Ggtiejrnl l^atton > Given that one can Inducy adequate 
petfotmancu on the tralaing task. It is then ddsltablc to ^how thnt thd 
benefUs of tho tnBtruction are durablu and gorteral l^dble* By durable we 
mean that the effects of training will tierglgt in the ab^tinee of Intrusive 
aldaj when minor changau In Burface Bcrueture (eig* , atlmuiug matcrialo) 
take place and over significant time Intervals* But mm than that, suceeis^ 
ful training muHt rcHult tii appropriate gonGrallEatlon^ l,e.| trangfor to 
tasks ^hera the new bohavior would obvioualy be halpCul but not to sltuationa 
where Its use would be less than optimal* Genarali^ation InvolveB moifo thftti 
just the use of a trained behavlori it Involvti discrimination of appropriate 
and Inapproprlata eettingsi the learner must know where and how to transfer 
and whan not to (Brovm, 1978| Camptone & Broimi 1974^ 1978| Ginaburgj 1977) • 

Given the proliferation of evldance suggeittng that such fleKlble genera 
ligation of training la rarely the outcome of cognitive Graining studies, are 
we justllled in concluding, as many have, that failure to generalise is a 
defining feature of the cognitive apparatus of retarded children? We think 
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not* ir only beciause the appropttaLc tests yet to tie mrtde. Despitr. 

the great deal of Interest , iheri* hn^ hpm a t!«arth of InfoMed experlmeitta* 
titm m DbBGrVdt loti of the condltiunR thnl would profnott? fleKible iGdrnltig* 
HowGVeti do haw enoUHi^ eKpeftrheo to ptavlde HuldeHiiGft that m hyl l&ve 
would feault In apptdpriate t:^:mMft>fi 

Let us begin with the simplest form of transfer fdllurc^ the sltuAtldti 
whdM the child doci not even matntiiiln the new behavior unlesi ftpeclfledlly 
prompt ud to do so (Brown ^ 1978; Bfowri, Camplone* k Dare lay ^ 1978)* One 
eKpbinatlon of thl0 finding in that the child simply docg not appreciate 
chat the trained Bttategy Improved pc^fonnmcu, If It is true that young 
children are totiilly unawaro of the utility of a strataeyi why should thoy 
benefit from Instruction? If tralndd to rdiearaei they will rehearse only 
If the situation remalna t^changcd and they reeelve continual rumlnairs* 
But vhy Bhould thay be expected to malritain the behavlori let nlona usa 
thu skills Insightfully, if the reaeen Cor the activity was naver made 
clear? Young chlldrdn will maintain tha effocta of training^ how^var. If 
they can be made aware of the usefulness of the trained strategy (Kennedy & 
Mlllori 1976) » and a clear first step in designing training studies ahould 
be In include explielt feedback of the new behavior Vs ef fecclvanees > 

The aim of training la to achieve not only maintenance but generalisation. 
A major impediment was pointed out by the Soviet psychologlat Shlf (1969) , 
who identified a consistent problettt with training retarded children^ l.e*, 
the affect of training seemed to be "welded'* to the situation in which it was 
provided. Given that there are ample examples of such welding ijn the 
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lltetature, we guggist tliat direct at^ettpts to o^^irconie the probi^ should 
be laltlated* ^raantog la BiultCple ggttinpi ap^^ars to ^he aaswei. If 
the leamsr is initructed in the upe a ^tstfegy In m&ire Ihan appro-- 
priate setcingi this should r«duca the tend in for strict Jtcuation4lly^ 
spactfic learn liig to occur (Browni 1974^ 1978 5 C^mplooe S S^o^, 1974)* 
Tharft is senie pyeliinltiary eviderace tKst ch& tactic ijIH tsi jucce^ifuJ 
(Bfelmont, Bucta^fteld* &BorkQwskl^ 

The vary yc>ung chtid In a crainl^g stisdy Is oft^ imi^^re tfaat the 
separate pliasea of the eicperlineot are Intdied EiL^ted <Biillpct ^Galisan^ 
19771 Camp lone, 19:^3), It Is not sursrt^ings th^refoiip tWt the utility 
of a prior soluciori or eErategy to a rie^ vartsnt of tlie Coining task doee 
not occur to them spontaneously- But 3 if the aLin of trad^i^i ii fl&xlble 
geaeraltzatloni then It aeenis reaaonaHe t^ tacLtid© to tfte training packagi 
dlceet Instruct jLon^. cQneerrilrig agfieraJi^itlon* Tor e^cainpl^i eina ooixld tell 
tha child that che trained beliavicir c^uLd help hta on a %?tiflety of slmilarr 
tasks and that the trick Is to feno^ vfliicli oneSr The chLld could th«i be 
apposed to a variety of pratotypla ta.^ks (cho^s m i*?hlch experienced u sera 
of the stratagy vwld alwayi attsittpt to mm it) and tlii utility of tha 
stratigjr 111 smti idtuations axpliljied aad dimonstratedi At that po^t ^ iia- 
appropriate taslcs could be co^sidferid* atf^d the reason why the trained bahavlet 
would riot te hfejpf^l cotild b© poltited out. Finally, tha alrild could be 
preiented t^lth a generaHgation tast containing Jiw prototy^ptc and inappro- 
pftati tasks and his IntilllgGnt/i^intilllsenc application of the itrategy 
eicamlned. As tat mu m know, t&ls procedure not tieti a^ttemptedp but 
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are currently Ijivestigating the feasibility of such direct generalization 
tfmlnJjig which incorppratM the suggestions made above i together with direct 
^struction modifying an ovsrleamed strategy to fit changes to the eKact 
specif Icatlons o£ the new tasks* 

Another crucial decision for those who would undertake trataing studiea 
ia the choice of both the trailing and transfer tasks. It is obviously 
nactssary that the tasks should be related iii such a way that efficient 
users of the cognitive skill in question would spontaneously adopt It on 
both occasions (Brown, 1978* Brora, Campionej S Murphy, 1977). The tasks 
must evoke the same underlytng cognitive procesa but differ sufficiently 
in surface structure to provide a reasonable test of generalization^ Many 
of the "successful" trainirig studies have employed transfer tests that vary 
so little from the tralntog vehicle that one can dispute whether it really 
is generalisation they have achieved or sunply maintenance* The Ijivestigator 
aiuet Juatify the distinction betv^een ma Intenanee mi general isation on at 
least practical, and preferably theoretical^ grounds. 

An additional requirement is that the Inveitigator be able to distinguish 
between different potential causes of transfer failurei ^ for a failure to 
perform adequately on transfer could be due to the trainees' taabillty to 
see the relation of the trained behavior to the new task, the usual inter'- 
pretatlon, or to his inability to execute some other component of the transfer 
task which neither they nor the investigator fully appreciate. In an early 
series of studiea addressed at Identifying transfer mechanisms in a discrlml»- 
nation learning paradigm (Campione & Brom, 1974), we discussed a number of 
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ppsilbl^ reasens for falling to □bserve transfer. One, termed the Inter^ 
action of components hypothesis, ^as tased on the view that iubjects might 
in fact generalise the trained GOroponent to a trmsfer task but be finable to 
demonstrate the general ±z at Ion due to a weakness with some othir coinponent 
of the transfer task* As a simple examples an attempt to gtoeralige a 
trained rehearsal strategy to a rimw task would be hidden if the subjects 
could not coiae up with names or labels for the stimuli* Unless the experi- 
menter ta aware of these additlotial components. It is ^possible to taterpret 
transfer failures* In the 1974 paper, we also provide some data consonant 
with the toteraction of components hypothesis. Therefore, our final pre- 
scription for dasigning tratai^g is that sufficient task analyses be in- 
atituted to enable an unambiguous attribution of failures to the proper 
cause* 

In suminary, we have suggested that the basic requirements of an adequate 
training program must Includes 1) careful selection of the cogaltlvi skill 
to be eKaralned; 2) sensitivity to the actual begtanlng competaace of the 
learner I 3) stringent analyses of the requirements of the training and 
transfer task so that transfer failures may be Interpreted properly; 4) 
training In multiple settings to alleviate the problM of weldlngi S) direct 
feedback concerning the effectiveness of the trained skill; and 6) direct 
instruction concerntag the generalisation of the trained skills* Until a 
research program can provide answers to these basic questions^ It ^ould be 
premature to conclude that retarded children can, under no circumstances ^ 
show fleKlble effects of training* 
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Raconslderatlon of the SktlLs Trained 
Specie i-_c versus General Skills . Given tte Impresaive e-vldence of young 
children* i general problems with self regulation and control of their goal- 
dltected acelNTltles (Brown, 1975, 1978a; Brown h DeLoache, 1578; Melchanbaum, 
1977; Wlschel & Eatterson, 1976) , and the less than optinitstla forecast con- 
cerning che btfieflts of training specific cognitive strfltegles, we believe 
that it i^outd te judicious to re-think the type of skills that are the sub- 
ject oJ intetisive training. If It is true that yoimg childreti Iji general, 
and alctf-learaing children In particular, eKperieiice major probLems when 
required to orchestrate and regulate their own attempts at strategic inter- 
vention (Brom, 1978a; Browi & Deloache, 1978| Camplone & Irown, 1977, 1978), 
then- an «ltem.atlva approach to traJning specific imenionlca vould be to 
truiJi tK« metacognltlve skills that provide the inost prorioiiii.ced difficulties 
for th=e immature learner (Brown, 1978a; Brom, Cainpione, Ss Murphy, 1977). 
MetacoSaitl«/e skills, such as checking, plannlni, asking qiiestions, self- 
tescin^g, and monitoring ongoing atcsinpts to solve problans are characterist- 
IcaLly- lacking In retarded children's laboratory learning performance 
(Etown., 197Sa>. In addition, these skills are, By their very nature, general 
ones Id that chey apply in a wide variety of piolilem solving Bituations. 
FurCharDiere , chey are - the very control processes impllcatad In breakdowns 
of afeictiv* cransfer of training (Brown, 1974 , 1978; Cainpione 6 Brown, 1974, 
1977, 1?78) . As such, the rationale for dlrcctliig trainitig attenipts at 
metaccig[i.itln?e skills Is persuasive. 
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There is aaotlier reason why training attempts directed at general 
sktlLi might be more likely to result m transfer* One problem with specific 
ikllla is that they are just that-*-specif ic to a very small class of situations 
For learners to generalize the effects of Instruction in the use of specific 
routlnei, they wuld have to be able to discriminate the situations in which 
the routine would he appropriate from those in t^hich it would not, Adequate 
generalisation requires both extended use in novel situations and decisions 
not to use the trained rgutiies in other sltuatioas where it would not be 
henefiGial (Btomi^ 1978a; Camplorie & Browne 1974^ 1978), In the case of 
truly general skills ^ this discrlnilnation should not be necessary, as the 
skill or routine could simply be used in a whole battery of problem solvtag 
sltuatlDns without regard to any subtle analysis of the task being attempted. 
In this sense, **ggneral nietacognitive skills'* might he regarded as aasy ones 
to instruct J or at least the tnost likely to lead to transfer across task 
boundaries I and it makes sense to begto trataing with skills which are the 
s Implest * 

The types of general problem solvtog skills we are particularly inter- 
ested In would be the ability to stop and think before attemptmg a probleni, 
to ask questions of oneself and others to determine if one recognises the 
problem, to check solutions against reality by asking not *-ls it rights but Is 
it reasonable,'- to monitor attempts to learn to sea if they are working or 
are worth the effort (Brown, 1978a, 1978b), There are serious problems 
associated with this position, for it is certainly easier to suggest that 
training should be aimed at showing children "how to organize their Imowledge" 
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and "how to solve problems,*' etc, (Norman, Gentner, & Stevens, 1976) than 
it is to instantiate these suggestions in concrete training programs. But, 
in view of the dismal failure, so far, to Induce ganerallgatioii in slow- 
learning children, an attempt to address the problffli of training general 
skills seems to be ttoely. 

¥e have some preliminary evidence that training such general skills 
will be effective in producijig transfer, both from our own labOMtory and 
from a consideration of behavior modifications programs aimed at teaching 
self "instructional routinaa (Melchenbaum, 1977). The task presented to 
retarded adolescents was one of estimating their readiness to be tested for 
rote recall of a list of picture names* We trained a stop-tast-and-study 
routine where the test element was anticipation. Trained studants perforined 
more effectively and maintained their superiority over a one-year retention 
interval. They also transferred the trained routine to a task deinandiag the 
same general tactic but differing In surface structure^ i,e. , a prose recall 
task where the subject was required to retain the gist of the passage* In 
comparison to a pair of control groups, the trained students were observed 
to engage in more overt self-checking behavior, took more time studying, 
recalled more idea units from the passage, and, further, theitf recall was 
more clearly related to the thematic importance of the constituent idea units, 
a pattern characteristic of development ally more advanced students (Brown, 
CamLplone, Si Barclay, 1978). 

Thus, our major success to date caine when we turned to a very simple 
salf'-testlng routine. We are currently examining the |enaral±ty of the 
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effects of teachitig children to aelf-^terrogate when faced with a certain 
class of problems Cinstructloas^ inath problems^ a laboratory tailc, etc,)* 
The type of self-lriterrogation which TO think might work is to provide the 
thild with a routine set of quest ions to ask himself before proceedliig, 
e.g»j (a) stop and think! (b) do I teow what to do (I.e. , un€erstajid the 
instruct tons ^ both explicit and tmpllclt)? <c) Is there anything more I 
need to know before I can begin? and (d) is there anythtag I already taiow 
that will help me Ci-e-, is this problem in any way like one 1 have done 
before)? It is with self-initructional routines such as thasa tliat those 
engaged in behavior modification traJjilng and claBSxoom management have 
achieved their major success in inctilcatlng generalised Improveniaat 
(Meiehenbaums 1977; Stokes ^ Baer, 1977). 

Tranifer Appropriate Frocesslng^ We would Ilka to point out that the 
preceding discussion applies principally to aituatlona where the child must 
acquire and transfer mechanisms of leaimlng that lead to rote recall, or at 
least gist recall of material. But this is not the only form of learning^ 
for a fundamental form of learning can be described as "coming to understand 
something that one had not previously understood" (Bransford ^ Nltach, 1978| 
Brown, 197Sb), Bransford' s concept of transfer appropriate processing has 
much m coMOn with a major tenet of Soviet psychology— that activities 
are purpoiive and goal directed. An appropriate learning situation there-- 
fore is one that is compatible ^ith the desired end state, mi one caiinot 
decide upon appropriate training unless one conilders the question ^'appropriate 
for what end?" (Brown, 1978b). Traditionally, learning studies have relied 
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almost axcluilvely upsn acGuracy of memory In assessing the succass of 
learning^ but the practice can lead ona to neglect gome important aspects 
of learritag that ara necissary for valuable kinds of transfer. lOiDwledge 
in a form that permits optimal memory need not be 1ji an optical form to be 
used to nnderstatid a aovel input* For eKamples Nitsch (1978) Invastigated 
the ef fectivanass of sfiveral study actlvitias for helping subjects learn a 
sat of new concaptSi The task consisted of having subjects learn a definition 
and several examples of a number of concepts* Two of the several study 
activities wra* memorization of the definitions^ or Identifyliig the list 
of axajnples* While the group attained equivalant levels of learning as 
assessed by a memory test of the original eKampleSp they differed reliably 
at identifying novel examplas of the concepts which were Introdticed in the 
transfer phase. Thus^ In the former cases the study activities appear 
equivalent, whareas in the latter case* a clear advantage accrues to the 
condition where ldei\tlfylng examples was the main activity in the study period 
Xhese studies, and others from Bransford's laboratory, illustrate that the 
optimal learning situation can only be deterTnlned relative to the uses to 
which the acquired taiowladga will subsequently be put. Investigation of the 
compatibility of the learalng situation for a variety of subiequent uses 
would go a long way toward clarifying our Imowledge about appropriate 
training. 

Relations of Trained Skills to Real-Life Experience 
kB a result of both our success and failure In attempting to train 
retarded children to perforTn more effectively on common problem-solving tasks 
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we suggest that the types of cognitive activities which are most suitahLe 
for intensive inttrvention should have certain properties i (a) they should 
be applicable lii a i^lde range of situations, (b) they should readily be 
seen by the child to be reasonable activities that works (c) they should 
have soBie coimterpart In real-life eKperlencej and (d) their componaiit 
processes should be -well understood so that effective training techniques 
can be devised. In this final section we would like to address (c) the 
probleni of real-life coimterparts. This discussion will be brief because we 
have run out of space and because detailed discussions of this topic have 
been featured in recent articles (Coles Hoods & McDermott, 1978 ; Ginsburg, 
1977; Rogoff , 1978), Here we would just like to confirm the complexity 
of the problem as lHustrated by these prior papers and to stress that the 
problem of ecological validity Is rarely considered to discussion of the 
cognitive perforoiance of retarded children (Brownj 1978a). 

The issue can be addressed at two levels. First there is the problem 
of the cultural contaKt of learning and the design of cognitive tasks , 
Consider an eKample,, Lave (1977) examined transfer of arithmetic and 
measurement skills by Liberlan tailors with varying amounts of tailoring 
experience and varying degrees of formal education. Transfer probl^s ^ere 
formally equivalent In terms of the underlying computational requitements 
but were preiented in a surface format that was appropriate either to tlie 
familiar context of tailoring or to the conteKt of formal education. E3cper» 
ience was significantly related to transfer efficiency. Tailoring eKperlence 
led to success across tailoring problems whereas Bxperlence with formal 
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aducatton led to transfer acrosi traditional school problems. Transfer 
oparates within limited contexts and depends on eKperience and task fami- 
liarity. This kind of detailed attention to the conditions promoting 
generalisation has rarely been lavished on the disadvantaged child in our 
society* But in order to fully understand the retarded student's general 
failure to be strategic^ or transfer learnings on tasks that represent formal 
educational enterprises ^ it Is necessary for us to consider the processes of 
learning within realms with which they are experienced (Browne 1978a). 

This problKn brings us face to face with the whole issue of ecological 
validity and the comparative research enterprise (Cole^ Hood, & McDermott^ 
197 8) and a level of complexity above the mere problem of providing familiar 
contents of learning. As Cole et al. poijit out there are serious problems 
with the assumption that what is Important concerning cognitive skills can 
be identified in the laboratory and then observed in real life situations 
where a familiar variant of the skill operates naturally. It is entirely 
possible that laboratory tasks are related in only trivial ways to the common 
exercises of intelligMt adaptation. If so, one would need to examine the 
leartilni process in cultural manifestation with which cognitive psychologists 
themselvas are unfamiliar, where the very identification and classification 
of learning activities would prove troublesoine and measurement problems would 
be severe. Yet in spite of the complexity of the problem, an awareness of 
these Issues must lead us to consider leam^g in natural contexts as well as 
laboratory setttags and thereby inform theories of learning in ways that 
would be 'precluded by a total reliance on standardized tests and laboratory 
tasks* 
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